provide evidence in favour of northern Spain (and possibly southern France) as a refuge area for rabbit populations during the last major glaciation. Osteological analysis leads to the discrimination of populations and the recognition of discrete qualitative characters, which provide additional markers to describe population diversity. Characterization of different domains of mtDNA from ancient bones was used as a tool to resolve the general question of the origin of present populations. Results obtained from ancient and present rabbits living in Zembra (Tunisia) showed that the present-day population has descended from animals present on the island some 2 000 years ago. Archaeozoological data provide evidence for their introduction by Bronze Previous studies on some polymorphic markers (Ferrand et al, 1988; Arana et al, 1989; Biju-Duval et al, 1991 ; Van der Loo et al, 1991) (Tunisia) show that the present-day population is the progeny of animals introduced on the island at least 2 000 years ago. (1991) . The correspondence is as follows: Lo 1 to 7 will now be referred to as A 1 to 7; Se = B 8; Tu = B10; Az = B9; Tv1 = B4; Tv2 = B5; Ce = B3; Fbl = B1; Fb2 = B2; Ze1 = B6; and Ze2 = B7.
MATERIALS AND METHODS

Animals
Phylogenetic analysis of restriction site data, based on parsimony, was performed using the phylogeny analysis using parsimony program (PAUP, Swofford, 1989) . Nucleotide distances were calculated following Nei and Li (1979) and standard errors estimated through the jacknife method (Efron, 1979) . Dendrograms were obtained through the neighbor-joining algorithm (Saitou and Nei, 1987) following the program 'restsite' (Miller, 1991) Amplification and sequencing
The conditions of amplification within the 16s-rRNA gene, sequencing and restriction digests were previously described by Hardy et al (1994) .
Amplification within the cytb gene was performed using the primers cytb3 (L15367, ATGAAACTGGCTCCAACAAC) and thr3 (H15915, CTCCATTCCTG-GCTTACAAGAC) and accomplished by 2 min at 93°C, followed by: 1 min at 93°C; 1 min at 55°C; 30 s at 70°C through 40 cycles; followed by 2 min at 72°C. The PCR conditions were: 10 mM Tris HCl pH 9.0 at 25°C; 1.5 mM MgCl z ; 50 mM KCI; 0.1% Triton X100; 150 mM dNTPs; and 1 mM primers. An aliquot was then submitted to asymmetric amplification with only one primer as follows: 2 min at 93°C; 40 s at 93°C; 33 s at 55°C; 45 s at 72°C; 35 cycles. The products were purified through phenol chloroform extraction and ethanol precipitation (50%, 2.5 M ammonium acetate) and directly sequenced using the sequencing kit from Pharmacia and either the primer cytb3 or an internal primer cytb6 (L15644, GCTCTTGTCTTATCTAT CCTTG). Internal primers specific for rabbit mtDNA were used for amplifying and sequencing ancient DNA: cytb6, cytbll (L15691, ATGT CTAAACAACGTAG-CATG), cytbl2 (H15835, CTTGCGAGGGGTATA AGAATA) and cytbl3 (H15765, GCGACTTGTCCAATGGTGATG.
Dating bones
The ages of the layers of the ancient bones of Oryctolagus cuniculus were obtained through Ly-4382 carbon dating of the charcoals (Hardy et al, 1994) and confirmed by the examination of potteries in the corresponding layers.
Osteometric analysis
The main dimensions of skull and the lengths of the limb segments were appraised using 12 distinct measurements and the discrete characters were analyzed as previously described (Vigne et (Howell, 1989, and (Donnard, 1982) . As a consequence of transportation by man, the species is now represented in a large part of Europe, in South America, in Australia and many oceanic islands. The colonization of Europe is the only one preceeding the 17th century (Angerman, 1974 (Bodson, 1978; Rougeot, 1981) . Archaeozoological data are sometimes in agreement with this view but not always. For example, in Zembra, the absence of bones in a Late Neolithic layer, the age of the oldest rabbit bones, 3rd -4th centuries AD (Vigne, 1988; Hardy et al, 1994) (Hardy et al, 1994 and present report) it can even be said that rabbits presently found on the island are the progeny of those living on the island at least 1 600 -1 900 yr ago. On the other hand, in Corsica, the presence of rabbits in historical times was inferred (Bodson, 1978; Rougeot, 1981; Arthur, 1989) from the name 'cunicula 7 iae' given by Pliny the Old (Nat hist 3, 83) to the islands off Bonifacio and/or from Polybius' writings (Nat hist 12, 3) In fact, recent excavations have shown the absence of rabbits in Tyrrhenean islands at that time (Rougeot, 1981) , texts indicate that the expansion was only important in the 9th -12th centuries which is confirmed by osteoarchaeological data (Rougeot, 1981; Delort, 1984; Audoin, 1986) . Around that time (10th century) in France, medieval warrens, previously restricted to nobles, were developed throughout the country (Gislain, 1980; Zadora-Rio, 1986) . They remained open until mid-13th century, allowing some individuals to go back to the fields and found new colonies, completely independent of human interference and are probably the origin of present warren rabbits. Animals were also propagated through sales from one country to another and from gifts to foreign lords (Delort, 1984; Durliat, 1985) . Domestication began with the 16th century (Rougeot, 1981; Audoin, 1986) while warrens were conserved (Zadora-Rio, 1986) . After this period, 3 kinds of rabbits were living in Western Europe: wild rabbits (most of them coming from warrens), rabbits kept in warrens for hunting, and domestic stocks (Audoin, 1986) .
Thus the most important diffusion through Western Europe took place between the 11th and 16th centuries AD, while the species was not domesticated but appropriated for hunting (Vigne, in press). Man managed to keep rabbit as a wild animal for the symbolic value of rabbit hunting (Houseman, 1990; Poplin, in press) and as a prestige and power instrument of a privileged social class (ie noble people). (Arnold, 1981) , as well as rabbits transported by man from the llth to the 16th century were all issued from the same location. This is unlikely since it is known that some domestic stocks were established independently in different regions and even in different countries. Another, more plausible, explanation is that man has sampled individuals at different times and places from populations with a very low polymorphism. This would mean that by the llth century, at the beginnning of the propagation of rabbits in non-Mediterranean areas, animals carrying mtDNA type B1 were the most frequent. A third possibility is that animals carrying maternal type B1 had some advantage (better breeder?) and therefore type B1 might have been selected for after domestication.
